Upregulation of CHOP-10 (gadd153) expression in the mouse blastocyst as a response to stress.
CHOP-10 (also known as gadd153 or Ddit3) is one of the genes overexpressed by mammalian cells exposed to cytotoxic agents or to nutrient stress. The response of this gene to stress was studied in the mouse blastocyst and in F9 embryonal carcinoma cells. When mouse blastocysts were exposed to the alkylating agent MMS, the metabolic inhibitor sodium arsenite or an inhibitor of protein glycosylation tunicamycin, levels of the CHOP-10 mRNA were increased by two- to threefold relative to the mRNA for beta-actin. There was no increase in gene expression when blastocysts were treated with the inhibitor of nucleotide synthesis PALA. These results show that the response of CHOP-10 is dependent on the type of stress applied to the embryo. When F9 embryonal carcinoma cells were treated with MMS or sodium arsenite, CHOP-10 expression was induced by fourfold within 4 hr of treatment. The induction following tunicamycin treatment was slower requiring at least 24 hr. The response to tunicamycin was greater in cells treated with retinoic acid to induce differentiation. The results suggest that there is a link between the extent of glycoprotein synthesis and the sensitivity of CHOP-10 to tunicamycin. The inhibitor PALA did not change CHOP-10 expression in the presence or absence of retinoic acid. In F9 cells an increase in the expression of CHOP-10 was followed by cell death due to apoptosis. The overexpression of CHOP-10 may be a marker for one of the pathways that lead to apoptosis in the blastocyst. These results suggest that there is more than one control system regulating growth arrest in the blastocyst and the fetal outcome may differ depending on the type of stress encountered in culture.